th Five-Year Plan becomes the first green development planning, the Fifth Plenary Session of the Eighteen listed 'green development' into the five development concepts. This paper proposes an economy-energy-electricity-environment model system for green development mode research, including macroeconomic forecasting model (MEF), State Information Center computable general equilibrium model (SICGE), agent response equilibrium model (ARE), state grid energy system optimization model (SGESOM) and green policy mix optimization model (GPMOM), among which a data-transmission mechanism is established. Besides, the paper proposes the optimal policy combination for green development implementation, including raising excise taxes, resource taxes and carbon taxes, which are used to develop green industries and promote the green technology upgrading. The base scenario and the green development scenario are established to analyze and forecast medium-long term energy demand and electric power demand in China. It turns out that under the green development mode electricity consumption will be 7.1 trillion kWh in 2020 and 9.8 trillion kWh in 2030 respectively.
Introduction
After 30 years' rapid development, China's economy has entered a new development stage, which is defined as 'new normal' by the General Secretary Xi Jinping. At the 2014 Central Economic Working Conference the nine tendency variations of the new normal of economic growth were proposed, which indicated that China's environmental capacity has reached or been close to the upper limit so that the new mode of green low-carbon cycle development should be promoted. In 2015, the Fifth Plenary Session of the Eighteen listed 'green' in the five development concepts. The 2015 Paris climate conference reached an agreement that keep the global temperature rise within two degrees, and even strive for 1.5 degrees if possible. With the rapid development of industrialization and urbanization, environmental contradictions and pressure will continue to rise.
Green development has become a major national strategy, will be integrated into the economic, political, cultural and social construction. The 13th Five-Year planning proposals put the strict environmental protection into the planning system for the first time. Green development is a transforming development mode: not fighting with resources and environments, but focusing on improving growth quality and carbon productivity. At the same time, such industries as green technology R & D and application, green manufacturing, new energy industry, resource reusing industry, environmental protection industry and other green industries will provide new economic growth points.
How to implement the green development and what effect green development mode has on economy, energy and power demand are related to the green development policy formulation and beautiful China construction, which requires innovation tools and models to satisfy research need.
Power Demand Analysis Model Systems under Green Development Mode
The green development mode is related to the system of economy, energy, electricity and environment, which are interrelated. Single model has different emphasis and shortages in analyzing capability. Thus it is necessary to establish a model combined 'top-down' models with 'bottom-up' models. The paper establishes a power demand analysis model systems under green development mode. It includes five components: macroeconomic forecasting model (MEF), State Information Center computable general equilibrium model (SICGE), agent response equilibrium model (ARE), state grid energy system optimization model (SGESOM) and green policy mix optimization model (GPMOM). Besides, a data-transmission mechanism is established.
MEF, a vector auto-regression econometrics model, can forecast the economic growth, industrial structure, and urbanization rate under given scenarios.
SIGGE, a dynamic computable general equilibrium model in China, can simulate the effect of finance, price, technology, industrial policy on macroeconomic and industries. The model includes 175 kinds of products, 162 institutes (agriculture department and energy department are subdivided on the basis of the 2007 input-output data of 135 departments), three input factors (capital, labor and land), six economic entities (production, households, investment, government, overseas and inventory) and eight circulation input factors (marine and air transportations, railways, highways, pipeline transportations, insurance, trade and warehouse storage). The basic data come from 2007 China's input-output data.
ARE, an integrated multi-agent technological generalized model, can simulate the effect of currency policy on the economy and industrial structures. It makes full use of subjective initiative and computer advantages by a man-machine integrated system. By improving the intelligent of computers on simulating complex problems, it can explore what will happen under what conditions like making physical experiments, so that the solutions to complex problems can be found, which will inspire thinking and broaden research thoughts.
SGESOM, an energy system optimization model, can simulate the energy power demand and terminal energy utilization technology under given scenarios. It is developed by State Grid Energy Research Institution independently. Based on the forecast of energy service demand from other models, it can minimizes system cost as optimization goal, considering the constraints of resource, environment, policies and technology etc. and ensure the balancing of energy power supply and demand.
GPMOM, a linear programming model, can simulate the optimized combination on many kinds of green policies. It target is to maximize economic aggregate under the green development, with the constraints of resource supply, environmental capability and the balance of financial revenue and expenditures.
The model connection is shown in Fig. 1 . 
Scenario Design
The paper designs base scenario and green development scenario considering such factors as society development, energy technology progress and energy environment policies.
In the base scenario, the economic development mode will steadily transform, the industrial restructuring stably advance, urbanization rate gradually improve, energy technology develop smoothly, the wind power, solar power and distributed energy develop faster, the energy utilization efficiency improve continuously.
In the green development scenario, the economic development mode will transform faster, the industrial restructuring advance faster, urbanization rate improve faster, there will be a big breakthrough in energy technology especially renewable energy utilization technology, the wind power, solar power and distributed energy develop much faster, the green transformation of energy structure speed up, emission reduction efforts on carbon dioxide and pollutions will increase. Table 1 lists judgment and hypothesis of the key factors in the two scenarios.
To forecast the energy and power demand in the green development scenario, ten policies or measures are chosen in Table 2 . These policy measures can promote energy resource utilization efficiency, environment protection and energy transformation. Calculate the influence of green development on GDP based on the models.
Industrilization
Industrialization will be basically realized in 2020. After 2020, the proportion of the second industry will decrease steadily and that of the third industry will continue to rise.
Compared with the base scenario, the proportion of the second industry is smaller while that of the third industry is larger in level years.
Urbanlization
Urbanliazation is promted steadily. The urbanlization rate will be 60% in 2020 and 70% in 2030.
Urbanliazation rate will increase. The urbanlization rate will be 61% in 2020 and 72% in 2030.
Population
The population grows slowly.From the forecast data of UN, the population will be 14.19 hundred million in 2020 and 14.67 hundred million in 2030.
The same as base scenario.
Energy and Environmenta l Policies
Primary energy Calculate based on the models.
Compared with base scenario, the coal proportion is smaller while that of non-fossil fuels is larger in level years.
Carbon dioxide emission reduction
Calculate based on the models. 
Simulation Results
Emission of major pollutants and carbon emission will decrease. In the base scenario, nitrogen oxides emission in 2020 and 2030 will fall 13.7% and 19.8% compared with that in 2005, and sulfur dioxide emissions will fall 10% and 13.1% respectively, while carbon emission intensity of per-unit GDP will fall 45.7% and 65%, which will achieve the carbon emission intensity goal that Chinese government has set.
There are different effects from different green policy. We can see the effect on GDP and emissions in Table 3 . For example, if 10% of coal resource tax is levied, GDP loss is 0.17% in 2020, emission reduction rate of nitrogen oxides 1.93%, emission reduction rate of carbon dioxide 3.29%. if 10% of Oil & gas resource tax is levied, the GDP loss in 2020 is 0.06%, emission reduction rate of nitrogen oxides 1.87%, emission reduction rate of carbon dioxide 0.87%. We can get policy optimization mix which can influences economic development least. The mix is to levy 100 RMB per ton equivalent coal of coal consumption tax, 10% of coal resource tax, 62 RMB per ton of carbon dioxide tax, make technology progress and increase energy efficiency by 3%, subsidize 0.2 RMB per kilowatt hour to new energy industry, offer 20% of tax relief for resource reutilization industry and environmental management industry.
Energy demand will decrease compared with the base scenario. In the base scenario, the total energy demand will reach 52.7 hundred million and 62. Power demand increase will slow down. In the base scenario, total electricity consumption will be 7.3 trillion kWh and 10.1 trillion kWh in 2020 and 2030. The growth rate during the 13th Five-Year Plan and the period from 2021 to 2030 is 5.6% and 3.3% respectively. The electric consumption elasticity coefficients are about 0.8 and 0.6 respectively, which are lower than that of the same period of developed countries. In the green development scenario, national electricity consumption in 2020 and 2030 will be 7.1 trillion kWh and 9.8 trillion kWh. The growth rate during the 13 th Five-Year Plan and the period from 2021 to 2030 is 5% and 3.3% respectively. The electric consumption elasticity coefficients are about 0.72 and 0.6 respectively. All of these benefit from the technology advantage and the power efficiency improvement and power substitution strengthened.
Summary
Firstly, combining 'top-down' models with 'bottom-up' models can better analyze energy power demand under green development mode. Secondly, combinatorial optimization of green development policies is effective to implement green development and reduce the negative impact on the economy. In many policy choices, it is economically efficient to increase consumption and resource tax of fossil energy properly and levy carbon tax, which is used to develop green industry and promote green technology to upgrade.
Thirdly, the total energy demand will reach 50.0 hundred million and 57.0 hundred million ton equivalent coal and power demand will reach 7.1 trillion kWh in 2020 and 9.8 trillion kWh in 2020 and 2030 in the green development scenario.
